Two heteroleptic bis(2,2':6',2''-terpyridine)chromium(III) complexes [Cr(1)(4'-(4- 
Introduction
Although large numbers of metal complexes containing 2,2':6',2''-terpyridine (tpy) metalbinding domains have been reported in the past 80 years, those with chromium(III) remain underexplored since the homoleptic [Cr(tpy) 2 ] n (n = +3, +2, +1, 0, -1) complexes were described in the 1960s [1, 2, 3, 4, 5, 6] . In 2012, Sproules, Wieghardt and coworkers proposed that in the series [Cr(tpy) 2 ][PF 6 ] n with n = 3, 2 1, 0, all one-electron redox processes are ligand-based with the chromium centre remaining in the +3 oxidation state [7] . This and other photophysical and electrochemical investigations of complexes having {Cr(tpy) 2 } 3+ cores have dealt with homoleptic complexes [8, 9, 10, 11, 12, 13, 14, 15, 16] . The complexes excited some interest as potential catalysts for photoelectrochemical water-splitting with the observation that in the solid state water molecules were located close to the metal centre in pockets created by the two orthogonal tpy ligands [17, 18] . We recently showed that heteroleptic [Cr(4'-Xtpy)(4'-Ytpy)] 3+ complexes can be conveniently accessed using the general method shown in Scheme 1, and demonstrated that these complexes do not behave as typical kinetically inert d 3 species [19] . We now describe the preparation and properties of chromium(III) complexes incorporating ligands 1 and 2 (Scheme 2). The extended π-systems and peripheral diphenylamine domains in 1 and 2 provide a facile means of tuning the photophysical properties of the {Cr(tpy) 2 } 3+ complex. 
Experimental

General
1 H and 13 C NMR spectra were recorded on a Bruker Avance III-500 spectrometer with chemical shifts referenced to residual solvent peaks (∂(TMS) = 0 ppm). Absorption spectra were recorded on a Cary 5000 spectrophotometer on an Agilent Technologies UV-Visble 8453 spectrophotometer. Electrochemical measurements were made on a CH Instruments 900B potentiostat using glassy carbon, platinum wire and a silver wire as the working, counter, and pseudo reference electrodes, respectively. Samples were dissolved in The compounds 4'-(4-tolyl)-tpy [20] , 1 [21] and 2 [21] were prepared as reported.
[Cr(1)Cl 3 ]
Anhydrous CrCl 3 (188 mg, 1.18 mmol) and 1 (731 mg, 1.53 mmol) were suspended in EtOH (15 mL). Granulated zinc (16.9 mg, 0.259 mmol) was added, and then the reaction mixture was heated at reflux for 6 h, after which it was filtered, leaving excess zinc in the reaction flask. 
[Cr(2)(4'-(4-tolyl)tpy)][CF 3 SO 3 ] 3
The method was as for [Cr (1) 
[Cr(4'-(4-tolyl)tpy) 2 ][CF 3 SO 3 ] 3
Crystallography
Single crystal data were collected on a Bruker APEX-II diffractometer with data reduction, solution and refinement using the programs APEX [22] and SHELX-13 [23] . The structural diagrams and structure analysis were carried out using Mercury v. 3.0.1 or 3.3 [24, 25] .
[Cr(4'-(4-tolyl)tpy 
Results and discussion
Synthesis of the chromium(III) complexes
The ligands 4'-(4-tolyl)tpy, 1 and 2 were prepared as previously reported [20, 21] . The synthesis of related pairs of homoleptic and heteroleptic coplexes containing a {Cr(tpy) 2 [29] . [33] . Each of these metal(III) complexes assembles with the same π-stacked motif shown in Figure 2a [30, 34] , KAYHIC [35] , KEMWEG [36] , KUWKOD [37] and QOLYUM [38] 
Absorption spectroscopic properties
Compared to tpy or 4'-(4-tolyl)tpy, the introduction of 4'-(4-(N,N-diphenylamino)phenyl) or 4'-(4-(N,N-di(4-methoxyphenyl)amino)phenyl) substituents results in the solution electronic absorption spectra of the free ligands extending into the visible region [21] . The ligands exhibit a characteristic intra-ligand charge transfer (ILCT) band with the tertiary amine acting as an electron donor [39] . This charge separation is stabilized by coordination, causing a red-shift in the ILCT band [39, 40] , as reported for complexes of ruthenium, osmium, iridium, zinc and cadmium containing 1 or 2 [21, 41, 42, 43, 44, 45, 46] . Figure 4 illustrates the shift in λ max from 574 nm in rather than free ligand (Figure 5c ). The intense absorption at 344 nm in Figure 5a which loses intensity over time is characteristic of a {Cr III (4'-(4-tolyl)tpy)} chromophore ( Figure   3 ) [19] . These data, coupled with the increase in intensity of the high energy absorption at 
Electrochemistry
The electrochemical behaviour of homoleptic and heteroleptic complexes containing 1 and 4'-(4-tolyl)tpy was investigated by cyclic voltammetry, and the results are given in Table 2 .
Wieghardt and coworkers have proposed [7] 6 ] as supporting electrolyte at a scan rate of 0.1 V s -1 ).
Conclusions
We have prepared and characterized [Cr (1) 
